Esophageally fistulated steers were used to determine organic matter intake and digestibility of bluestem pastures during the summer grazing season. Following a 48-hour total fecal collection period, esophageally fistulated steers were used to collect grazed samples of native pastures during June, July, August, September, and October. Esophageal samples were higher in ash and crude protein and lower in crude fiber, N-free extract, and acid detergent fiber than were hand-clipped samples. In vitro dry and organic matter digestibilities were higher in forage collected by cattle than in handclipped forage. Multiple regression equations were developed to predict in vitro digestibility. Only crude protein and aciddetergent fiber were highly correlated with digestibility. Average daily intakes of organic matter, digestible crude protein, and digestible energy by steers on pasture were estimated from fecal nitrogen regression established from hay trials. Protein apparently became limiting about mid-July and energy in late August. The positive effects of burning were increased forage yield and weight gain with lowered lignin content.
Inability to manually sample forages representative of that ingested by livestock has led investigators to use esophageallyfistulated animals to collect naturally grazed samples (Lesperante et al., 1960) . Only after relative seasonal availabilities of nutrients are known can livestock be managed for maximum return from available forage resources (Raleigh, 1970) .
Animals fitted with esophageal fistulae recently have been used to obtain grazed forage samples. However, nutritive value and digestibility of diets selected by cattle grazing Flint Hills Range have not been thus measured.
We used such samples to determine the nutritive value of grazed forage and to measure energy and crude protein of Flint Hills Range consumed during the summer grazing season.
Experimental Area and Methods
The study area is in the Flint Hills, tallgrass prairie five miles northwest of Manhattan, Kans. The summer grazing season, when the plants are highest in nutrient value, is from about May 1 to October 1. The warm season grasses begin to mature in July and have developed seed heads by August. Although the pastures used in this study were not grazed during the winter period, some pastures in the area are grazed throughout the year. 63.5 to 92 cm with most of it during summer months.
Three major range sites of the experimental area were loamy upland, limestone breaks, and claypan (Anderson and Fly, 1955) . Two 24-ha pastures and two 16-ha containing approximately the same percentages of loamy upland, limestone breaks, and claypan were used. Two of the pastures had been burned annually in late spring (May 1) since 1950; two unburned pastures served as a control (Anderson et al., 1970 Samples were deep frozen at -10" C until they were analyzed.
Total feces were collected from all fistulated steers twice daily 48 hours before esophageal collections.
Subsamples were taken daily to determine dry matter, and a "bulked" subsample of 5% wet weight of feces each day was frozen and later analyzed. The amount of pasture available (dry matter/ha) on each of the four pastures was determined following esophageal collections by sampling with a l/10,000-acre plot frame to 1 inch above ground level on the range sites. Six samples were taken from three predetermined sites in each pasture. The sample was also used as a control to compare with esophageal samples to determine animal selection.
Forage and fecal samples taken for proximate analysis were dried in a forced-air oven at 50' C for 72 hours, allowed to equilibrate with air at room temperature 24 hours, and ground in a Wiley mill through a l-mm screen. Proximate analyses were determined by A.O.A.C. (1970) methods and cell-wall constituents according to the procedure by Goering and Van Soest (1970) . Lignin was determined by the permanganate method of Van Soest and Wine (1968) . In vitro digestibilities were estimated by the method of Tilley and Terry (1963) .
Statistical analyses followed the least-squares procedure of Harvey (1960) and regression analyses the stepwise deletion procedure of Draper and Smith (1966) . Duncan's new multiple range test was used to separate significant differences among means (Steel and Torrie, 1960) . Data differing at the 5% level of probability were considered significant.
Results and Discussion
The amount of forage available for grazing and the average daily gain of experimental steers are shown in Table 1 . The burned pasture generally produced more forage during the collection period than the unburned pasture. A similar pattern was noted in average daily gain.
Chemical Composition
Ash content of esophageal samples (Table 2 ) was consistently higher than that of the hand clipped samples, possibly because of salivary contamination.
The amount and composition of salivary contamination usually varies with types and amounts of feed consumed. Bath et al. (1956) showed that ash content of chopped alfalfa increased while passing through esophageal fistulae.
Crude protein was higher in esophageal samples than in hand-clipped samples, but there was no difference between protein content due to burning. Forage selected by ruminants Crude fiber and nitrogen-free extract were lower in esophageal samples than in hand-clipped samples. Sample by months interaction was significant for both sampling techniques demonstrating selective grazing of forage low in crude fiber. Results were similar when hand-clipped samples were compared with samples from esophageal fistulae of sheep grazing Utah ranges (Edlefsen et al., 1960) , from steers on New Mexico ranges (Keisling et al., 1968) , and from steers on Orchardgrass-Ladino clover pastures (Coleman and Bath, 1972) . Burning lowered lignin content 10.06 vs. 8.86%. Significant interactions were also observed between sample by months and treatment by months. Acid detergent fiber was lower in esophageal samples than in hand-clipped samples. One interaction between sample by months was significant due to animal selection as the grass matured. Our results agree with those of Coleman and Barth (1972) , but not those of Keisling et al. (1968) , who reported more detergent fiber in esophageal ' Unlike superscripts in columns indicate significant differences (X0.05).
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samples than in hand-clipped samples. Other cell-wall con-stepwise deletion procedure to obtain the best fit to accurately predict in vitro dry matter digestibilities. Crude protein, organic matter, ash free neutral detergent fiber, acid detergent fiber, and lignin data obtained from pasture samples were used as independent variables. The best regression equation 
Digestibility
In vitro dry matter and organic matter digestibilities were higher in esophageal samples than in hand-clipped samples (Fig. l) , with differences between months also significant. July samples were the most digestible. Digestibility decreased 8 to 9 units between June and October. The sudden decrease in digestibility during August was primarily from an increase in lignin content in both esophageal and hand-clipped samples (Table 3) .
Prediction Equations
Multiple regression analyses of the data were made using a = Acid detergent fiber (%) July Aug.
Sept.
Oct. June Theoretical needs of a 200-kg steer gaining 0.5 kg/day are also presented.
Our data indicate that protein becomes limiting about mid-July and energy, in late August. Steers on our control pasture gained an average 350 g/day during June, July, and August, while the corresponding steer gain on burned pasture averaged 600 g/day. Growth rate usually drops during September (Anderson et al., 1970) suggesting that protein may be limiting by late July. Oregon pastures gave similar responses earlier in the grazing season (Raleigh, 1970) .
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